Suppression of spontaneous and hydrogen peroxide-induced mutagenesis by the antioxidant ascorbate in mismatch repair-deficient human colon cancer cells.
Genomic instability associated with deficiencies in mismatch repair (MMR) plays a critical role in tumorigenesis. Here we have investigated the contribution of oxidative damage to this instability in MMR-defective cells. Treatment with H(2)O(2) produced less cytotoxicity in MMR-deficient cells than in those proficient in MMR, supporting a role for MMR in the recognition and/or processing of oxidative damage. Additionally, growth of MMR-defective cells in the presence of the antioxidant ascorbate (500 microM) reduced the spontaneous mutation rate at the hypoxanthine-guanine phosphoribosyl transferase (HPRT) locus by up to 50% and reduced microsatellite instability by 30%. Induction of HPRT mutants by exogenously added H(2)O(2) was also significantly suppressed by ascorbate. Collectively, these results suggest that (i) oxidative damage contributes significantly to the spontaneous mutator phenotype in MMR-defective cells, (ii) this damage may select for MMR-deficient cells due to their increased resistance to cell killing and (iii) dietary antioxidants may help to suppress the mutator phenotype and resulting carcinogenesis in individuals with compromised MMR.